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m m m 

mtsMimitmw* h u 27,frffimmn\zwt%<> 

^^W-A^7t^h> ( k * h > H2A, H2B, H3, H4 -fcft-en 2 ft £> 

8 S#0 t DNA fcj&^€rttV>&#5I#T, kX h > N5fe*fc#*E-T*jE«Mr&# 
tf& U 5»&&fcl:£*W£#tf fc DNA fc«ffiWfcft£fc!R**Hafc-r * £ iTp? # U 
^-V— A^^^tJfDM^tl^c^H-r^bTV^ (Wolffe,AP. et al Cell 84, 817-819, 
1996)o ^^Tl^©fef£M^|,fefe[c^oM^i^fe«ltbT, 

tsti&fHTifi dna l:iMtf§J;5 £T£ £ £;«^ ! &&o fe^»J$*iT^3 

<g#t© k X h < 7-fe^;Wt;£ nt t V^o fc<fc 5 lz . k X h > © 7iz?jWb 
^^-fb©M3e#5&^SO«k t)*n£>nW£: (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 
1988, Grunstein,M. etal Nature 389, 349-352, 1997) o 7 % V~~ A^^kX h ><D »J v 5 

fcfe^HW DNA <£ 5 fcfc 0 > !E^**jB Z. D < £ 

6 *IT V* & (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) „ 

7 — if(Histone Acetyltransferase); HAT) t k 7. h >J^T iz S^WM** ( k ^ h >f7t 
7 — if (Histone Deacetylase); HDAC) £ <£>; t y >X IC o Tftflfl? $ V> &Z\t ft$R 

e>tlT*5D, 5fi^ IK^O HAT mS\Z HDAC **n3£Sn-€-eD|i^»i»fc*W-* 
Mfitt^aftSnTV^ (Ogryzko,V.V et al Cell 87, 953-959, 1996, Brown,C.E. et al 
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Trends Biochem.Sci. 25(1), 15-19, 2000. Grozinger.C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873, 1999) . 

*Mt& mmmzmT±?-Mktxh>*wm-2i±, hdac mmftm**rrzn£ 

J&*£*fiEF«fc 0 £□ £> tlTHJfc: (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979) o 
*fe«W^»**© Trichostatin A (JSA)\mmmM<DW±. 4H\&m*mt £ htm 6 ft 
X^fcffi (Yoshida,M. et al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 
177, 122-131, 1988) > BI&PiKLftT Mb t X h >&#§f$1*\ ffiftffimVtc HDAC 
&m ^It&ttfr £> TSA 3&<3S^ HDAC Pl$£iJT& & d t WW Zfrtfcita (Yoshida,M. 
et al J.Biol.Chem. 265, 17174-17179, 1990) . 

ifo<D HDAC m.mn\ V>T fcBBfctfflM/W . »fe««W**T? * « Trapoxin 
iHBIfeJM&flHMU v-sis »KteSMBIS©»«feIE*fl2*r*f^ffl*«»6nTVifc*s 
(ltazaki,H. et al J.antibiotics 43(12), 1524-1534,1990) , WtZ. HDAC Pl^Jlfab £ Z. 

fc&o 7c (Kijima,M. et al J.Biol.Chem. 268, 22429-22435, 1993) 6 *<DW&1&£,\&F' 
^ifcftJT&S d© Trapoxin ^^^n-^tbTCin^^T^t: h HDAC 

o— n>^«b$H&3*VtV>5 (Taunton,J. et al Science 272 408-411, 1996) » -^©ffi,. 
Depudecin (Kwon,H.J. et al Proc.Natl.Acad.Sci.USA 95, 3356-3361, 1998) > Phenylbutyrate 
(Warrell,R.P.Jr. et al J.Natl.Cancer Inst. 90(21), 1621-1625, 1998), Pivaloyloxymethyl 
butyrate (Aviram, A. et al IntJ.Cancer 56, 906-909, 1994) * MS-27-275 (Saito,A. et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. Am. Assoc. Cancer 
Res. abst #2886, 2002) , SAHA (Richon,V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) > CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) > Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001) > NVP-LAQ824 (Perez, L.B. et al ProcAmAssocCancer Res. abst #3671, 2002, 
WO02/22577 <£M) , Apicidin (Cancer Res. 60, 6068-6074, 2000) t& E<Dft, y a'$Qifi HDAC 
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mmzte^x, ^ < -o^cD^zy^y'^ Fmmfctf&tffte hdac m.m^m & 

ft~t&Zktf$$&-£ftT^Z> 0 #J3J£, FK228 (Nakajima,H.et al Exp.Cell Res. 241, 
126-133,1998) VltfTft (i) Ti^tl^r^^ hMb^tl (ffl^^ WO02/06307 
^A->7l/^h^fg:#I«^l), TIB-« (H) T^£n&xyv^7°5PKll^r 
'#5 (#1 2001-348340 ^#g) ROTIH-^ (ila) T^^n^^^v-^y^ hMb^ 



2001-354694 #&?R) £TF, ft (D tS$ni)T^^^^ 

K^fts FK288 «tc#, — ^ (n) fc*v>T r aw vt°o tr;us-e&s*>£>£te 





(0 



(id 



(Ha) 



hdac ia*«!i«, mjM^ih, ii^iiisoiiEtft. $Hb8t#, 7^1 — 
(»xii^2#i). ^fc^-cDte^fc, eBft&a&s* & 
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S9IB FK228'M7C#©4#l i F0^^^ OftftvfcftK 1 ) \Z\t, FK228 jl7C#:^(D HDAC 
WO02/055017 -^A°>^U^ h 0|#fF;£itfc 2 ) \ZU, HDAC IS#^J^#'ltX U h7 h- 

hdac ia*^j^igtiJ^#^^^ h v t? xj$.#<Dttm • ^%mm~r% z. t ^m-r 

ifUCti^ mmw?^ (RA), g^ttlSItt (OA) ^^©IB0^B«, 

^>^6^^nT*3iO, ^^TOfcfcfflJ&^W h'J^X©ti$?|^^U 
Mc»^lCO&/^3 0 RA{C*5^T^#T#*fii^<3D 

mm. mm. ^*?\%&z.i,. i«oifsi<^ oa(c*5ut«^#t# 
<DMmz&&^nmi&^mk%:z\%mz.is, mm<D^w*m< mtm&mxms^ 
m), ^(dt^> i£<frzz\nz(Dmffifemiz&mTzmmft^hV2x<Dttffi • 
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j-if t^u^^-- if) fit, ^ne><2is$#j©«?> m 

[##S^Xi^ 1 3 Marks,RA. £> , I" Journal of the National Cancer Institute] , 2000 ¥> % 92 
p.1210-1216 

C^f^fciiK 2 ] Kim,M.S. £> > TNature MedicineJ , 2001 ¥, H 7 p.437-443 
[^^ffcKitR 3 ] Darkin-Rattray,S.J. £ , Tproceedings of the National Academy of Sciences of 

United States of America J, 1996 ^ B 93 p.13143-13147 
[#4#f^^4] Steffan,J.S.£>> TNatureJ, 2001 % 413 ^ p.739-743 
[^Mtfl^KSK 5 ] Dion,L.D.S, CvirologyJ, 1997 M 231 p.201-209 
[##fF^:^ 6 ] Chen,W.Y. £> . Tproceedings of the National Academy of Sciences of United 

States of America.], 1997 ¥> H94#> p.5798-5803 

[^Mfi^citK 7 ] ishigmo, n, mm - m^<D&n>& c«^vhuy^;oj> m^m 

m$KW&m±, 1997 ¥ 2 £ 25 0, p.81-85 

[#Mtf££$R 8 3 ozaki,s r^oT^^7c^# • mmmm<Dffifcrmm. mm&m 

(80 mmitiffc^ 2001 ¥ 11 ^ 20 B , p.46-95 

[##1^35:^9] Lohmander,LS.B, TArthritis and RheumatismJ , 1993 H 36 H 
9"*§\ p.1214-22 

[#^f^^ 1 0 ] Malfait, AM.Ss ("Journal of Biological Chemistry], 2002 H 277 
#> ^25^-, p.22201-8 

[^Mtf^liK 1 1] Close,D.R.5>, TAnnals of the Rheumatic Diseases], 2001 ¥, % 60 
%3^, p.62-67 
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[##f^®t 1 2 ] Arner, E.C. > Tcurrent Opinion in Pharmacology] , 2002 ^>^2i, 
p.322-329 

Ctefllvfclft 1 ] SRK^M WO02/06307 W >7Uyh 

WrKcM 2 ] mm&m W002/055017 -st a >7^b 



< rntaz hdac is^b-g, viTnfe^^i9f54>c#«Bij^^ h v#xjfflm&ft 

£fc> #38§Btt, HDAC a^b^M^iUTttt 910^ WISU^ 
H**#*BJ^^hU^^^IB#fflES«©«5i©*©HDAClia 

7?$>-ox* mm^mo hdac mm^m^mmz^-r^ z. t& s^s^b&r^ 

^BJK^fcffl e»nS HDAC E»ffc'&«i:bTtt, HDAC & Ifi^r 
K^<D&Tfc*K JM^lftfcte, ^©HDACE^fb^T**, FK228 R^OStc 
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"T-Ji/^J-Y^m (fc&to A,B Rtf C) Rtf^nS MS-27-275^ 
Trichostatin A^ NVP-LAQ824, SAHA> Apicidiiu KBfcRl^t©fl##: (Phenylbutyrate, 
Pivaloyloxymethyl butyrate. Valproic acid ^p) , CI-994, Depudecin, Trapoxin MlMcl CHAP 

fe^^kf&n*. cnscDHDAcffiL*^*^ TUiR^nw*^, x$mto<o% 

»£b<te, FK228 2fetf*(Z>«7G#, f7°y^7° 
^IMb'&ftl Mb^tl A,B Rtf C) Rttern&OjtTfffc, MS-27-275> Trichostatin A> 
NVP-LAQ824, SAHA Apicidin, Phenylbutyrate TkX$ Valproic acid T£> D , «k D#? * b 
FK228 R^(D®7C^ ^^^Flt^ (^«AJBRtfO Rtf-ttt 
&©3t7t#, MS-27-275> Trichostatin A> NVP-IAQ824, SAHA RXS Apicidin T'&3c 

^«©f^ffl&j#c>2:n&©^'&4fcofii*# > b*»^c!) hdac Mfl^tttbT 

HDAC PJ.S?£f£te> ^£D<£> — l£W3£r^ Yoshida, M. et al J.Biol.Chem. 265, 

17174-17179, 1990 l:fBt©^^oTtI(;»f I,. ^ttWKfc*, M^itMfB 

ffiU tlf^tl$[ 3 H]7t^tXh>i DTTSr#tr^^4« Kin*.* MfcT 1 

(mRfcSl§\ im iBfROSfKx^&ftliD^, ^il^D^bfci^x^ 

HDAC HnACE«ffitt«3lfflXl!ft*t*fcS"r. ft 

FK228 : 1.1 nM (IC 50 ; Exp.Cell Res. 241, 126-133,1998) 
ffr&*b A : 30 nM fc:fcV*T#9 85%ffi* 

MS-27-275 : 2 M M (IC 50 ffi ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 
UW. (NatfD : 280 IX M (IC 50 fit J Exp.Cell Res. 241, 126-133,1998) 
Butyrates (SSS£, Phenylbutyrate, etc.) : mM (Nat. Rev. Drug Discov. 2002 1, 
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287-299, 2002) 

• Valproic acid : raM (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (iC^fi ; Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 H M - (lC 5 o ®L ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC 50 fit ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (iCso-fiS ; Cancer Res. 60, 6068-6074, 2000 ) 
*mW<D%)(Dtfr&V^ HDAC BMWfe'&fljtt, ±1B Yoshida <f ©^Ssfci 

hdac mmm& (ic 50 4») & 100 mm ot, «t t>$? £ b < \$ 10 mm ot, s 

±tBU£t Sili^TfS, S^PiS-^©^, 1 S^fe 0^0.001^ 6. 500m gl $f*b 
< «O.Ol~3O0mg**3g^T& iLn^lIl]Tab^Vi«275M4lElfc^ttTS:#i-^„ iHg& 

1*1, &T^u<«#Mi*j^^^p^$n^^'&« > iiEi^7c0^jo.oooi^e> 

. 8 
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©«fc3fcjs§«&j, sk:s^b^»«i«ib?fij&^uTViT'b«fcv>. ftBwxa^uw^ 

;Mz;p d 7 ? u- y u ft « 1 s v^iju^^ticD^^ ;vat 
^;v7;w3-;v**tf. ^©«^%«^fe^^sfl«^fc»#asisii, snag, 

3iJ©£3fc*$Bm "t^J, Aft*** 5SrSSll, l»*#J&^WbTV>T'b«fc^. 
#«Pt8^©fc*©&#ail£bTWU «M07KttX«*7Ktt©»ttSa, JBfllftK 9L» 

©j;"5^r;i/3-;^ 5j?uvM- h8 o (*&.&£) 5. £©£5&Mj&W3u 
KfflffilK SjHftU ¥Ub#J> SMtoJfll, &j£*fc;»] 1 — x), 



»w*^jiS"r«»fc©©*A©^t& 

£TF> **flfcT#»W©*&jfc#Tfc* HDAC IS#te^t>©TOltfc#iM^ h 
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mmmi : ot^tiDWi«}^wi)yDft^u*> (pg) ffi.mm.mmvk (u 

W=¥ (B#6£®, ^> l.0~l.5kg) ?rWJjg#TTi6:5E$^/c^ Wmm*m& 
U SW;M©i&#JB£;* VICTIM, fcffllirbfc. h U y->>-EDTA 

(0.25%-lmM ; GIBCO-BRL %fc®[) \ZX 37*C, 1 mMW&Wi* 1500rpim 5 #*C3&i> 

^miyizmvtcmm^jv^v^^—ifjvmm (dmem> gdbco-brlM) t& 

#b7c„ M^T^ytfj—V A (0.15% ; >#- • V >/W A*b®D /DMEM (C 

T 37^, 3~12B#FHl®Sb7^:tt, t^fn>^y i/a7/fM- (lOOjtim, Falcon ft®!) 

1500rpm, 5 rfrCDjl'Lvfr^tfc^tt, 4tt«£tM2i*7c 0 DMEM/10%FBS 
igt-Bi^-h^fc^Lfe^s DMEM/10%FBS J&ififc: 2Xi0 5 cells/ml J: 5 fcBJBU 

fee 3 Bm^igilfe^SO/xg/mlTXn^tf^^DMEM/lOroFBSiM (OT> 
;l/bf>»*ift) 200Mlte3S£U £6K: 2 BM#*& 2 ®»9igb&. ^7it 
^J»H<Wk#ID««*l»te**lF«A 10/zCi/ml ©Na 2 35 SO 4 ^WT7,n;l/t:'>m^200 
MllCT3BM«*, *«fcbfc«, 200//l©T7,3i;i/t*>^i&-t i 3lfi3^#b> 200AU 
<077>U)V\i >mfe$2rei BW&mVTc. illlMM® all-trans 7 -f (v-^ 
^*fc») 48B#Pp^©^*±ft^20MlT^lHlliRU, h^7°^^>h (Packard 

m#mm& 100%, l/^-y-r >m»si^o%i:bfcH^¥T^-<DPG 
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*1 





mm 


(96) 




1000 nM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 3M 


52 


%m(Na 4ft) 


3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




1 mM 


14 




0.3 mM 


-2 


Valproic acid (Na 


3mM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-1AQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


• 300 nM 


92 




30 nM 


25 



mmn tmmzvTvv^mnR&mmmzMmvfzo nmm. iong/mi ©th 

IL-ljS (R&D System tttt) TMfcU 48 B*M«©«|l±«f* 20£tl foEUKU by 

v (Packard &m\<\ ft&m&&tfmvit a WLmk&mmmMi&tm 
ut^bnu il-1 #mm& 100%, in ^ini¥£ o%£ bfcw^T?-?-© PG^stjs 

(*S*) »**t* 2 ^^b^tj-eabs^-s hdac Bas^#j«, 
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hdac mw&tt-rm&wuz&^T, pg tm&m&rz z. tmm^tio 



^2 







PG#J$?g&*(%) 




30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 jM 


95 


(NattD 


5mM 


78 



mmmmn<DXt7 U-~>^{Cj£<^SnW£;£feT s && (Spirito S.et al, Agents 
Actions;39, C160-2, 1993) o Hl^> in vitro \Z^X, VJ- J -f >^£>>cte IL-1 ^\Z 
?GttM*1®m?%ftm&&Z>^ h U 9Z**nz/n7-7— Vm.WM (Lawrence J. et al, 
Arch Biochem Biophys. 344(2), 404-12, 1997) te> tfMfl&ifc* t^W V X \Z& V>T t>*HJ5S^ 
V h U ^X©^-^14^^0lC»Jt-^ ^t^lS^nTv^ (Ann Rheum Dis. 54(8), 
662-9, 1995, J Exp Med. 182(2), 449-57, 1995> Adv Dent Res. 12(2), 82-5, 1998 Rtf Inflamm 
Res. 49(4), 144-6, 2000) . <fcoT, *!Wilfi»T«nfc^m3^B$nfe*%l«©^^ 

hdac a*fb-&*tt, Hflivcftnufi^^ h u ^x©#^? • astt*««H-r*aiffli 
■7hu^o^ • a5tt«rfBje-r*f^feWfe*i**«*f** il-i ^ttu^y-r >k 



*»WESI©^Sa^T?*S hdac BB#fc£#WU WfB*JS«fcwb*:«k5k:, H 
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m # <d ffi m 



2. mi&\i7,Y>nT^Mmmmm\k&m\ FK228, tss cd T^sn^-x:/ 

HflJ&to, TIB-^(I I) T^ns^v^^ TfB-flSiS (Ila) 

T^^n^ry^^^fFft'&l!!. MS-27-275, Trichostatin A, NVP-LAQ824, SAHA, 
Apicidin> Phenylbutyrate, Valproic acid* Pivaloyloxymethyl butyrate* CI-994* Depudecim 

Trapoxiiu chap mmm.fr ^m^n^m^om.m i umvm* 



(I) (ID (Ila) 

(^4> r te, -r y y a tf sec-^^xte-f v ^;vs^lci**r £<>) 

3 . MBbX h >fl&Ti^;WtglfiliS#fb^W> FK228, m^KDffiffl 2 fBifc<D5S; (I) 
T^$n^.x^>^^Hb^, f#^cD$&H2fB!|£<D-flS^ (II) T^^n^^V 

Hft-&*, m^cDtgffl 2 laao-jt^: (iia) T^^ti^^^^^y^ Yit&m. 

MS-27-275, TrichostatinA, NVP-LAQ824s SAHA, Apicidiru Phenylbutyrate TkXf- Valproic 

acid zmiR-zn&m&omm 1 tzmoMo 

4. IfflBkX h^T-fe^W^mia*^^^ r^ffl^> Journal of Biological 
Chemistry, 1990 W> 265 pl7174-17179J I3*c fcck DiU^bfckX h >jft 
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